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(54) [Title of the invention] 

Bisphenolic photostabilizer for cyanin pigments, and 
optical recording media containing said photo - 
stabilizer* 
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(57) [Abstract] 



(Revised) 



[Constitution] 



Bisphenolic photostabilizers for 



cyanin pigments represented by the following formula: 



(R2-R4 indicate a hydrogen atom or aDcyl group, and R5 and 
R^ indicate a hydrogen atom, an allcyl group or a perfluo- 
roalkyl group; R5 and Rg may also be bound together to 
form a ring) , and optical recording media containing 
them. 

[Benefits] They are highly safe and easy to handle, 
and are photostabilizers which have a very excellent 
photos tabilizing effect on cyanin dyes, and enad»le 
optical recording media to be offered which have out- 
standing resistance to light. 




•OH 



[Claims] 

[Clain 1] Blsphenolic photostabilizer £or cyanin 
pigments represented by General Formula (1) ([Formula 
1]). 

[Fonmila 1] 




(R3^-R4 indicate a hydrogen atom or allcyl group, and R5 and 
Rg indicate a hydrogen atom, an alkyl group or a per- 
fluoroalkyl group, and R5 and Rg may also be bound 
together to form a ring) • 

[Claim 2] Photostabilizers for cyauiin pigments 
according to Claim 1 in which Rj^ is a t-butyl group. 

[Claim 3] Photostabilizers for cyanin pigments 
according to Claim 1 in which and R3 are both t-butyl 
groups • 

[Claim 4] Optical recording medium which contains 
a bisphenolic photostabilizer for cyanin pigments rep- 
resented by General Formula (1) {[Formula 11) of Claim 1. 
[Detailed explanation of the invention] 
[0001] 

[Field of industrial application] The present 
invention relates to photostabilizers for cyanin pig- 
ments, and to optical recording media containing them. 

[0002] 

[Prior art] Optical recording media include optical 
disks in which a thin film of cyan dye is used as a 



recording layer « The cyem dyes used here have poor photo- 
stability on their own, and it is necessary to employ an 
added photos tabilizer. 

[0003] Methods using as photos tabilizers metal 
complexes such as nickel compo\inds having thio ligands 
have been disclosed in Japanese Unexamined Patent 59- 
219852, Japanese Unexamined Patent 62-193891, Japanese 
Unexamined Patent 62-207688, Japanese Unexauained Patent 
63-19293 and Japamese Unexamined Patent 63-199248. These 
methods employ the mechanism o£ inactivating highly 
reactive singlet oxygen produced by light and returning 
it to triplet oxygen; however, they have the problem that 
decomposition of cyan pigments proceeds to a marked 
extent on long-term exposure to light. 

[0004] As other photos tabilizers, methods using 
nitroso confounds have been disclosed in Japanese Unexam- 
ined Patent 2-300287, Japanese Unexamined Patent 2-300288 
and Japanese Unexamined Patent 2-300289. However, most of 
these nitroso coa^oiinds have the problem that they have 
an undesirable nature, such as the fact that they are 
intensely toxic in themselves or their products of photo- 
decomposition, etc., are intensely toxic so that the 
employment of nitroso compoxinds requires meastires to 
ensure human safety, etc. 

[0005] Moreover, a method using as photostabili- 
zers coaqpounds having a free trinitrophenylhydrazyl 
group is disclosed in Japanese Unexamined Patent 
2-304055. However, compounds having^ free 
trinitrophenylhydrazyl groups are explosive, and 



handling thea is very problematic. 
[0006] 

[Problem lAich the invention is intended to solve] 
The purpose of the present invention is to offer photo- 
stabilizers which solve these problems: namely, photo- 
stabilizers which raise the photostability of cyanin 
pigments euid are easy to handle and highly safe. 
Another purpose of the present invention is to offer 
optical recording media containing said photos - 
tabilizers. 

[0007] 

[Means for solving the problem] The present 
inventors have arrived at the present invention as the 
result of concerted investigations to solve the 
problems above, with the discovery that bisphenol 
derivatives represented by General Formula (1) ( [Formu- 
la 2]) 

[0008] 

[Formula 2] 




[0009] (R1-R4 indicate a hydrogen atom or alkyl 
group, and R5 and Rg indicate a hydrogen atom, an alkyl 
group or a perf luoroalkyl group, and R5 and Rg may also 
be bound together to form a ring) very considerably 
raise the photostability of cyanin dyes, and are also 
by nature easy to handle and highly safe, and that when 
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said photostabilizers were used in optical recording 
media they were highly effective. Thus, the present 
invention is bisphenolic photostabilizers for cyanin 
pigments represented by General Formula (1) ( [Formula 
3]) . 

[0010] 
[Formula 3] 




[0011] (R1-R4 indicate a hydrogen atom or alteyl 
group, and R5 and indicate a hydrogen atom, an allcyl 
group or a perf luoroaDcyl group; R5 and R^ may also be 
boxind together to form a ring) • 

[0012] The present invention is discussed in 
detail below. Concrete examples of R1-R4 in General For- 
mula (1) of the present invention {[Formula 3]) include 
a hydrogen atom, and al]cyl groups such as a methyl 
group, ethyl group, n- propyl group, i- propyl group, 
n-butyl group, i-butyl group, t-butyl group, n-pentyl 
group, 2-methylbutyl group, n-hexyl group, 2,3-di- 
methylbutyl group, 3, 5, 5-trimethylhexyl group, n-octyl 
group, n-dodecyl group and n*octadecyl group, etc.; and 
concrete exaiq>le8 of R5 and R^ include hydrogen, aDcyl 
groups such as a methyl group, ethyl group, propyl 
group and n-butyl group, etc., a perf luoroalkyl group 
such as a trif luoromethyl group, pentaf luoroethyl group 
or pentaf luoropropyl group, etc., and confounds in 



which R5 and Rg are bound to form a cyclopentane ring, 
cyclohexane ring or cyclooctane ring, etc. Of these, 
bisphenol derivatives having a bullcy t-butyl substi- 
tuent group on or R^ and R3 ortho to the hydroxy 1 
group are preferably used. Representative concrete 
examples of photostabilizers of the present invention 
are shown in Table 1 ([Tables 1-2]). These photo- 
stabilizers can be used alone or in combinations of 22 
types. 

[0013] The quantity of photostabilizer employed 
is ordinarily 0.01-3.0 mol per mol of cyanin pigment. 
It is also possible to use 23 mol/mol, but in practice 
it is undesirable because color density is lowered and 
eQjsorption is lowered. Similarly, when the quantity is 
small there may be no clear benefit. There are no par- 
ticular restrictions as to the cyamin pigments which 
are stabilized, but exaa^les include the compounds 
indicated below (C-1 to C-21) ([Formula 4] to [Formula 
6]) . 

[0014] 
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[Fozanila 4] 





, ?^<CH-CH^JC0 (c - 1) 

^ ch-ch)5<:hXX5 (c - 2) 



CaHj-lg^CH-CHJj-CSI-Qj-CjHe (C- 



3) 



a 

C2H3-*rQ--CH=CH-<^=CH-CH-/^N-C2H- (C-4) 



2 "8 



O^CH-CH^-CH-^ (C-6) 
C>K, ' i,!!, 

O^CH-CHVOC-^PQ (C-« 

C2H5 ^ ^J^aHfi 

Q^CH -CH^CHH;^^ (C - 8) 



[0015] 
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[Foxstula 5] 




(C-9) 



(C-10) 



(C-11) 



(C-12) 



(C-13) 



(C-14) 



(C-16) 



[0016] 
[Foznula 6] 
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Or i.H. 



CI 



Q;;^CH-CH^CH-Q^-CH2CHaC00H 

(c-17) 

NaO 3 S (CHj )3 -Nf^CH-CH^ C - S v 

0-C-N^ 
C3H5 



( CaH5)3 N . HO3S (CH2)4 -N^CH-CH^,C -S v 

>-< ^1 >S (C-19) 



NaOa S (CHj)^ -js^^cH-cH^j C -S . 



C2H„ 
S (C - 20) 



NaOa S (CH2)4-h/^CH-a«5 C - S v 

>-( 'I Vs (C 



-21) 



a-C-H 



[0017] In the present Invention, the bisphenol 
derivatives can be employed as photostabilizers in thin 
filxas of cyan pigments used as recording layers in op- 
tical recording media. When these photostabilizers are 
applied to optical recording media, methods such as 
dissolving in a solvent together with the pigment and 
then painting onto the recording medium substrate to 
form a thin film, etc., can be used. 

[0018] 

[Bmbodiaents] The present invention is explained 
in more detail below by means of practical embodiments . 



In the embodiments the objects which w^re colored were 
polycarbonate plates ordinarily used as sxibstrates for 
recording media; however, siiailar results are obtained 
with other siibstrates such as glass and polymeth- 
acrylates, etc. 
Embodiment 1 

3 g of a cyanin pigment (C-1) and 2 g of Bisphenol 
Compoxind (A) ([Formula 7) below 
[0019] 
[Forsnila 7] 

C(CH3)3 C (019)3 

HO CHa — ^^-OH (A) 

dCCHa), C(CH3)3 

[0020] were put into 100 g of ethanol, and after 
stirring for 1 hour at room ten^erature the mixture was 
filtered with a membrane filter (Toyo Filter Paper 
PTES, pore size 1.0 ^) to obtain a pigment solution* 
This pigment solution was coated onto a polycarbonate 
plate by a spin coater. The colored polycarbonate plate 
was exposed inside a light-resistance tester (Irie 
Seisa)cusho DR 400T) at a distamce of 20 cm. After expo- 
sure for 10 hours the percentage fading of the cyanin 
pigment at 715 nm, the wavelength of pea)c absorption, 
was 15.1%, which was a good result. 

[0021] ^bodiments_2,i21 

Embodiment 1 was repeated with different 
combinations of cyanin pigments and " bisphenol 
compounds. The results are shown in Table 1 ([Table 1] 
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to [Table 4] ) : in every case a good result similar to 
that in Embodiment 1 was obtained. 

[0022] Coapari «^" gyatii pie 1 

When Embodiment 1 was repeated without adding 
any bisphenol cos^oxind: as shown in Table 1 ( [Table 4] ) 
there was marked decos^osition of the cyamin pigment. 

[0023] Compari "^^ ^vam rle 2 

When Embodiment 1 was repeated using 2,6-t- 
butyl-methylphenol instead o£ Bisphenol Compound (A) 
([Formula 7]): as Table 1 ([Table 4]) shows, there was 
marked decomposition of the cyanin pigment. 
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[0024] 
[Table 1] 

Table 1 



Bmbodi* 


Photoacabilizer {biaphenol coapouad) 


Cyan Id 
pigmeot 


Fade after 
10 hours 
(%) 


O 


C^s)3j,„^ C(CH,), 


C-2 




o 
o 


C(CH3)3 C(CHs)a 


C-3 


155 


A 


CHj CH, 


C-4 


162 




cS,),^*"' b(CH,)s 


C-5 




6 


C(CHj)j C(CHj)s 
OKCHa), CH(C2l8)2 


C-6 


15.0 


7 


0^3)3 ^, J, C(CH3)3 


C-7 


14.6 
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[0025] 
[Table 2] 

Table 1 (Continued) 



Sabodl 
D«nt 


PhotostAbilizer (bispheaol compound) 


CyAoia 
pigment 


Fade after 
10 hours 
(t) 


8 


C^3)9cjj^ C(CH,)3 


C-8 


15.1 


9 


CH3 

HO-<n>- 9 H^OH 

) — ' CH, ^ — ( 
CHj ' CH3 


C-9 


214 


10 


>~"^ CHj 


c-io 


2S.6 


U 


COOTa),^' C(CHs)8 


c-u 




L2 


C^3)3 C(CH3)3 

CHs CH3 


c-12 


1&8 


13 


0^9)3 CF3 P<CH,)8 
CPs 


C-lS 


17.1 



- 13 - 

[0024] 
[Table 1] 

Table 1 



Bmbodi- 
a«nt 


Photostabilizer (bisphenoL coapoimd) 


Cyonin 
pigment 


Fade after 
10 hours 
l\) 


2 




P — 9 


16.1 


3 








4 


CH, CH, 


r* — i. 


Ifi^ 


5 


C^a)3 C(CH,)3 






6 


C(CHj)j C(C2ij)j 
CH(CH9)j CH(CH3)a 


C-6 


15.0 


7 




C-7 


14.6 
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[0025] 
[Table 2] 

Table 1 (Continued) 



Babodi 
BAnt 


PhotostAbiliser (bisphenol compound) 


Cyan in 
pigment 


Fade after 
10 hours 
It) 


8 




C-8 


l&l 


9 


CH, 

CHs ^ CH, 


C-9 


234 


10 




c-io 


25.6 


11 




C-ll 


13.7 


12 




c-12 


15£ 




CH3 CH3 






13 


CF3 


c-is 


17.1 
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[0026] 
[Table 3] 

Table 1 (Continued) 



SaJbodi- 
mant 


1 Photos cabi I izer (bisphenol coapound) 


Cyania 
pigaent 


Fade after 
10 hours 


14 


C(CH,), C(CH,)3 
CH, CH, 


C-14 


172 




(ST CH3 


C- 15 


16^ 


16 


C(CH,)a C(CH,), 


C — 10 


IfyA 


17 


C(OT,)s C(CH3), 
CHa^ CH, 


f — 17 
^ 1 # 




18 


C (CH,)j C (013)3 


C-18 


15i9 


19 


C(CH,)3 C(CHs)8 

c(ai,)}-' c(CH3)3 


C-19 


14J 
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[0027] 
[Table 4] 

Table 1 (Continued) 



Smbodl- 


Photoscabilizer (bisphenol coapound) 


pigaent 


Fade after 
10 hours 
(%) 


20 
21 


C(CH3)8 CCCHs), 
CHj ^ CH, 

c(cai,)3 c(CHs)3 


c-21 


14^ 


SBbodi* 
mu&t 


Photostabllizer (bispheaol coapound) 


Cyan la 
• pigneot 


Fade after 
10 hours 
(%) 


1 




C-l 


42X) 


2 


c(ai9)s 

C(CH,)3 


C-l 


39a 



[0028] 

[Benefits o£ the invention] The bisphenol com- 
pounds of the present invention are highly safe and 
easy to handle, and are photos tabllizers which have a 
very excellent photostabilizing effect on cyanin dyes. 
They are also effective as photostabilizers in optical 
recorders which have been in high demand in recent 
years, and enable optical recording media to be affered 
which have outstanding resistance to light. 
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[0001] 
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hi. 
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B62-2076 88#, ?$l5BBa6 3 - 1 9 2 9 3^. 
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(0 0 041 ^71:, m^mc:^imbix. =.hav<t 
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S-»8i5-f'^<i8««ft tree*. -flSbC (1 ) (^1:2 ) 
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[fl:2] 



sL-y^ R5 tS' 

R3 R4 ^6 R4 R3 
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Hfltt-®^ ( 1 ) (^ks) 
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R2R1 

R3 R4 ^6 R4 R3 



(I) 



C 00 1 i ] C5<:4», Ri~R«J±*«Ji^i/5iir;u:t 
(i^/U^yl/^nr/l/'if-yl^i&iKL, Rs i:R6«fc5(,>fc: 

C 0 0 1 2 J WT, *.?6fl«*Sf L<i»H«-r«. 

<i. **JR^. x-?-/PS. n-rotf/t/S. 

f-^US, n -'^i^f-^US, a-^f'/l'-T'-f/US. n- 
'^=ifi^/U«. 2. 3-y^-?-/l'7'f-/PS, 3. 5. 5- 



RiS/Sli. RifcJ:t^R3k:*»Si«v^iggsaT*St- 

(^i~2) tciirr. ::/if.o5t5^fl:siKi. -ast 
L < liZStaia K<^*^iyti-(c J: ->T t,«eMT5 * . 

c 0 0 1 3 3 mn.^mr)mM.\ii^r=.y^tiznL 

jfi«. 0. 01~3. O^iVVcX'hh. S'^tS. 
O^/PifcliLhS-Mv^Ttiv^**. xT-yfiSJji^feJRjg 

*«. Tatc^^Siii-rt^ (C - 1 - 2 1 ) (ft4 
—0:6) ifim^tfih. 

(0014] 



(4l tfSB¥6-l 16 555 

6 



I I I 

CaHg C3H5 




(C-l) 



OC^ CH =CH)jCH^OO 
C2H5 I" 62H5 

OCi(CH=CH^H*00 (c _ 2) 

C2HS ^ 62 Hg 

C2H6-l/~V(CH=CH)-CH-0^-C,H6 (C-3) 

' o 

CI _ 
C2H5-*l/3^H=CH-C=CH-CH^^-C2Hg (C - 4) 



(C-5) 



Q:^CH=CH VCH^^ (C - 6) 

C2H5 ^2^5 



CH=CH^CH-<^]r\ (C-7) 

I- I Til 

Q^CH-CH^CH-^^ (C-8) 
COO 1 51 * * [its] 



(5) 

7 

CH3 CH3 CH3 CH3 

r;^CH=CHVCH-^ 




CH3 



I 



CH3 




CH=CH5^CH-< 



2 "5 




^BST6- 1 1 6 5 5 5 



8 

(C-9) 



(C - 10) 




CH=CH^CH= 

I CIO4- , 
CHa CHa 




CH=CH)3-CH 



CH3 004- 



CH3 CH3 

in. 



(C - 11) 



(C - 12) 



CH3 CH3 CH3 CH3 

C2HS 



C2H5 



CH3 



CH3 



(CH2)3S03" (CH2)3S03Na 



(C - 13) 



(C-14) 



COO 1 6] 




CH3 CH3 
CH=CH)rCH 



(CHa)4S03Na 




(012)4303" 
* * [^6 3 



(C-15) 



(6) 



«ra^6- 1 1 65 5 5' 



9 
CI 



^j[^CH=CH Jg-CH-Q^-CHjCHjCOOH 
C2H5 ' O (( 




Na03S(CH2)3-N MCH-CH^C-S 



I >S 

0 -C-N^ 

I 



(C - 17) 



(C - 18) 



( C2 H5 )3 N • HO 3 S (CH2)4 -N^-(CH- CH^ C - S v 

^1 )-S (C-19) 



CgHg 



Na03S(CH2)4-N >^CH-CH^C-S 

2 I 

0 -C-N 



(C - 20) 



n-C4Hg 



NaOa S (CH2)4-IsQ^CH-CH)5 C - S 

o 



[0018] 



2 I "Vs (C-21) 
a — CflHy 

fl:^(A) (-0:7 > 

[0019] 
[ft7] 



HO 



f, c (013)3 

- -3 



(A) 



c (013)3 



[0020] 2gS:X:^y-/H 0 0g4>tCAill^ra 
fiPTEE. ^r—f^Xl. Otim) im^^x^]& 

•J h SSS-it3tlS»*8 ( AjlSf^S^S D R 

4 0 0T) (*ir2 0cm«OlE«3!»»f>3K^tU«:. 10^ 
fSl3tSl!Itm<50i'r-yfeDS<7DqRlRffi*jS:a7 1 5 n mlC5 



5Si3JtS5ife^l 15.1 %t ft»^rlSmTf) o/-^. 
[0 02 1]3liSW2~2 1 

[0022] ifc«W 1 
!50 l?^fiWltc^jv^T, t';^7iy-;Ht^1*i$-:fe<il?.^a^ 



C^) 1^B¥6- 1 1 6555 

11 12 

[0023]it«^2 [00241 

m 1 m 







ft* 


:)fciie^ (96) 


2 


C^3)3cH C(CH3)3 
CHa ^ CH3 


C-2 


16.1 


3 


CrcH3)3 


C-3 


15.5 


4 


C(CH3)3 ^^j^^ C (CH3)3 

HO-<Q)~ CH^<g>-OH 

CH3 CH3 


C-4 


16.2 


5 


C(CH3)3^2"» C(CH3)3 


C-5 


14.9 


6 


C (CH3)3 C (CH3)3 

CH(CH3)2 CH(CH3)2 


C-6 


15.0 


7 


0^3)3 CH C(GH3)3 

C2Hg G2H5 


C-7 


14.6 



[00 25] 



(8*) PfSaW-S- 1 1 65 5 5 

13 14 

m 1 m (M^) 







/ — ^ 


10 ^HkO 
Miilfe* (96) 


8 


C(CH3)3^jj C(CH3)g 


C-8 


15.1 


9 


) — ' CH3 ^ — ( 
CH3 CH3 


C-9 


23.4 


10 


> — ^ CH3 ^ — ( 
CxgHax CiaH37 


C-10 


25.6 


11 


C(CH3)3^p^ C(CH3)3 
C(CH3)3'''' C(CH3)3 


C-11 


13.7 


12 


C(CH3)3 ^j,^ C(CH3)3 

CHs CHa 


C- 12 


15.8 


13 


C(CH3)3jy C(CH,)3 
Up 3 


C- 13 


17.1 
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14 


C^3)3^,^p^ C(CH3)3 
CH3 CH3 


C- 14 


172 


15 


^V^E?''^^ C2F5 

CHs CH3 


C-15 


16.5 


16 


0^3)3 C(CH3)3 

^ — ^ Cj> ^ — ^ 


C- 16 


16.4 


17 


CrcH3)3 C(CH3)3 

W tHj V-^ 

CH3 CH3 


C- 17 


17.3 


18 


€(013)3 c (013)3 

ChT ^ CH3 


C-18 


15.9 


19 


C(CH3)3 C(CH3)3 
C(CH3)3^ C(CH3)3 


C- 19 


14.8 



COO 271 



* * [*41 



1 7 



(icr) 
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